Abstract: Experimental results demonstrating nearly-complete mode-selective coupling to photonic crystal waveguides from optical fiber tapers are presented. 98% power transfer with a 20nm bandwidth, and an effective coupling length of 20pm is observed.
the transmission is less then 2%. indicating that the power coupled to the PC is greater then 98%. The bandwidth of the coupling is x 20nm. When the fiber is displaced laterally from the waveguide center by x 2pin the resonance is extinguished and transmission recovers to unity over the full wavelength range, indicating that the drop in transmission in Fig. l ( b ) is due to the fiber taper coupling to a localized PC defect mode. The coupling is also polarization sensitive. and can be extinguished by greater then 90% by varl-ing the polarization of the fiber taper input. This result demonstrates nearly complete, mode-selective power transfer to a PC waveguide from a fiber taper.
As discussed in [l] this coupling is expected to occur when the fundamental linearly polarized fiber mode is phase matched with a PC defect mode with originates from the r -X band in momentum space (i.e. its transverse Fourier components are maximum at l c l = 0). Using these requirements along with the typical PC and fiber bandstructures as a general guide, by fitting the experimental data with a simple model which depends on the PC-mode group velocity aiid fiber-PC coupling strength the PC mode being coupled to can be identified. The experimental results indicate that the mode being coupled to in Fig. l(b) is a second order odd TE-like valence band defect mode, and that the coupling is co-directional. The effective coupling length is approximately 20pin. and the mode group velocity is c l 9 where c is the speed of light in vacuum. In our talk we will analyze these results in greater detail, and discuss the general PC waveguide mode properties required for efficient evanescent coupling. 
